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MIIK: GO6F17/00

CIIOCOB CO3JAHUA MOJAEJIN AHAJIN3A TUAJIOI'OB HA BA3E
NCKYCCTBEHHOI'O HHTEJJIEKTA JUISA OBPABOTKH 3AITPOCOB
MOJIb30BATEJIEM U CHCTEMA, HCIIOJIB3YIOIAS TAKYIO MO/JEJIb

OBJIACTb TEXHUKH

[0001] Hacrosimiee Texandeckoe pemmenue, B 00meM, OTHOCUTCS K 00JIaCTH BBIYUCTHTETbHON
00pabOTKH NaHHBIX, & B YACTHOCTH, K METO/IaM MAITMHHOTO OOYYeHUs IS IOCTPOSHHs MOJIeNe

aHaJIM3a IUaJIOTOB HA €CTECTBEHHOM SI3bIKE.
YPOBEHDb TEXHUKH

[0002] B HacTosiiee BpeMsi CUCTEMbl aBTOMATU3MPOBAHHOTO PACIIO3HABAHUS €CTECTBEHHOIO
A3bIKA TOJY4MJIM OOJIBIIOE PACIPOCTPAHEHHE B PA3JIMUHBIX OTPAcisAX TeXHuku. Haumbosee
IIUPOKOE NMPUMEHEHHE JAaHHbIX TEXHOJIOTMH HAaONOAeTCs B MOJB30BATEIBCKOM CEKTOpE IpHU
UCIOJIb30BAHUN B PA3JM4YHBIX MPOTPAMMHBIX MNPWIOKEHUSAX, HANpUMep, MOUCKOBHUKAX,
HAaBUraTopax, MPWJIOKEHUSX IO MOoAOOpYy TOBAapOB M T.IL, HANpHMep, NMPU HCIOJIb30BAHUH
UHTEJUIEKTYaJIbHBIX aCCUCTEHTOB. KittoueBoi 0COOEHHOCTBIO B padOTE TAKUX MHTEJUIEKTYATbHBIX
ACCHUCTEHTOB SIBJISIETCS. BO3MOKHOCTb TOUHOTO PACIO3HABAHMSI PEYEBBIX KOMaH/, (GOpMUpPYEeMbIX
MOJIb30BATEISIMU.

[0003] CyiecTByOIIEH CIOKHOCTBIO SIBJIIETCS (POPMUPOBAHUE MOJIENIEN aHAIHM3a PEUEBbIX
COOOLIeHHI, KOTOPBIE C 3aJaHHOM TOYHOCTBIO U CKOPOCTBIO MO3BOJISIFOT OBICTPO CPOPMHUPOBATH U
NPEAOCTaBUTh OTBET HA 3aIMPOC MOJIb30BATENsI, OCOOSHHO €CJIH PeYb HIET O CIEeLHUATN3UPOBAHHON
o0jacTi WX TNPUMEHEHUs, 4To TpedyeT TLIATeNbHOH HACTPOWKH M OOY4eHHsT TaKOro pozaa
MOJENEH.

[0004] Ha cerogHslmHuMN MOMEHT M3 YPOBHS TEXHHUKM HW3BECTHO JAOCTATOYHO MHOIO
MOIXOJIOB B 00J1aCTH CO3MIaHUs M O0y4YeHHsI MOAeNiel st 00pabOTKU eCTeCTBEHHOTO S13bIKa (HTL.
«NLP» Natural Language Processing). M3BecTeH NpUHLMI CO3IaHUSI MOZENEH C TMOMOLIBIO
JTOPUTMa MAIIMHHOTO OOYYEHUs, KOTOPBIH 3aKJIFOYAETCs] B MPUMEHEHHUs crocoda puimbTparum
MPEUIOKEHUH ¢ TOMOIIBIO PEKYPPEHTHON HEHPOHHOU CeTH U airopuTMa « Memok CioB» (aHTI.
«Bag of words») (marentnas 3asBka US20180268298, 3assurens: Salesforce.com Inc.,
onyonmkoBano 20.09.2018). M3BecTHBIN MOAXO PACKPBIBAET MPUHLUI CEHTUMEHTHOTO aHAJIN32
C TIOMOLIBIO MPUMEHEHUs [BYX THUIIOB MOJAEJEH — TMNOPOCTOH U CJIOXKHOW, KOTOpPBIE
KJIaCCU(UIMPYIOT MOJIydaeMoe COOOIIeHNe Ha €CTECTBEHHOM si3bike. HemocraTkaMu H3BECTHOTO

MOJIXO/1a SIBNISIETCS HU3Kas TOYHOCTb M CKOPOCTh Pa0OTBL, YTO OOYCIOBJIEHO NPUMEHEHUEM
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HECKOJIbKHUX MOI[eJIefI, BbI6I/IpaeMbIX B 3aBUCHUMOCTHU OT TUIIA U CJIOKHOCTHU TMOJIyHaeMOro

obpareHus.
CYIITHOCTh TEXHUYECKOI'O PEINIEHUA

[0005] 3asBJIEHHOE TEXHUYECKOE pelleHHue TmpeiaraeT HOBBIH NOAX0A B 00JacTu
NpUMeHeHHUsT UCKyccTBeHHOro uHTeiuiekta (M) ¢ moMombio co3maHusi MoJeneld MalInHHOTO

obyuenus 1 00paboTku oOpalieHuii OJIb30BATENSI HA €CTECTBEHHOM SI3BIKE.

[0006] Pemaemoit TexHu4ueckoit mpoOiIeMoit Wi TeXHUYECKUN 3a7auel sIBsIeTCs CO3IaHue
HOBOTO crocoba Co3aaHust MOJENH aHaIu3a OOpaleHni Ha eCTECTBEHHOM si3bIKe, oOJanaromeit
BBICOKOM CTEMEHbI0 TOUHOCTH PACIIO3HABAHMS KOHTEKCTa OOpaIleHHst U CKOPOCThIO 00pabOTKH

BXOJSIINX OOpaIieHu.

[0007] OCHOBHBIM  TEXHHUYECKHM  pe3yJbTaTOM, JOCTUTAOIMMMCA IPU  PELIEHUU
BBIIIEYKA3aHHONH TEXHUYECKOH NpoOieMbl, SIBIISIETCS CO3AaHME MOJENH aHaiu3a oOpaleHuil
TIOJIb30BATENsl HA E€CTECTBEHHOM s3bIKe, OONajarouiell BBICOKOW TOYHOCTBIO PACHO3HABAHHS
KOHTEKCTa oOpameHuii, 3a cuyer o0ecrneueHHss BO3MOXKHOCTH pPAHXHPOBAHUS OTBETOB HA

MOCTyMaromue 0OpalieHus MoJib30BaTeneil.

[0008] 3asiBJIeHHBIN PE3yJIbTAT JOCTUTAETCS 32 CYET KOMITBIOTEPHO-PEAIU3yeMOro crnocoda
CO3/IaHUsl MOJEM aHAJIM3a AMAJOroB Ha 0Oa3e MCKYCCTBEHHOTO HMHTEJUIEKTa Uit 0OpaboTKH
oOpaleHnii MoJb30BaTENICH, BBIMOJHIEMOr0 C MOMOLIBIO TI0 MEHBLIEH Mepe OJHOTO MPOLECcopa

" COACPKAIEro 3Taribl, HA KOTOPBIX:

® [OJIy4aroT HAOOp MEePBUYHBIX JAHHBIX, IPUYEM HAOOp BKIIIOUAET B ceOs O MEHbIIEH Mepe
TEKCTOBBIE JAHHBIE NHAJOTOB MEXAY IMOJb30BATEISIMA U ONEPATOPAaMH, COIEPIKAIIHE

oOpalneHust MoJIb30BaTeIeH U OTBETHI ONIEPATOPOB;

e OCymecTBIIIOT 00padOTKy mojyueHHOro Habopa JaHHBIX, B XOA€ KOTOPOil GopMUpyIOT
o0y4aromyr BbIOOPKY JUIsi HCKYCCTBEHHOH HEHPOHHOW CeTH, COIEpIKallyIo
MOJIOKUTECIIBHBIC U OTPHULATECIbHBIC IIPUMEPDI O6paIlIeHI/II\/‘I MOJb30BaTeNlEd HAa OCHOBAaHUH
aHaJgM3a KOHTEKCTa [HMajoroB, TMpUYeM [MOJOKUTENbHbIE MPHUMEPBbl  COIAEPIKaT
CEeMaHTHYECKH CBsI3aHHbIM HAa0Op pemMK omneparopa B OTBeT Ha oOOpalieHue

ITOJIB30BATECIIA,

¢  BbLINOJIHANOT BBIACJICHUE U KOAUPOBAHUE BEKTOPHBIX HpeI[CTaBJ'IeHI/Iﬁ Ka}I(I[OfI PEIINKA U3
YIOOMSAHYTBIX Ha NOPEAbIAYIIEM MIAre MNOJIOXKUTCIbHBIX W OTPULATEIBbHBIX TPUMECPOB

oOyuaroieli BEIOOPKHY,;



® IPUMEHSIOT CHOPMHUPOBAHHYIO OOy4aromyr BbIOOPKY st OOy4YeHHs] MOJeNH
OTIPENIENICHUS] PEJIEBAHTHBIX PEIUIMK M3 KOHTEKCTa IIOJIb30BATENIbCKUX OOpaIleHui B

JIMaJIorax.

[0009] B onHOM M3 YacTHBIX BapHMAHTOB OCYIIECTBIIEHUS CIIOCOO0A MOJENb MPEACTABIISET

co0oli Mo MeHbIIel Mepe OJTHY UCKYCCTBEHHYIO HEHPOHHYIO CETb.

[0010] B npyrom "acTHOM BapHwaHTe OCYLIECTBIEHHs CIIOCO0A IMOJIOKUTENbHBIE TPHUMEPHI
(bopMUpPYIOTCS HA OCHOBAHMH 3aKOHYEHHBIX IIETIOUEK TUAJIOTOB OIEepPaTopa ¢ KIMEHTOM, IIPUYeM

Takasa OEero4vKa COACPIKUT IO MEHbIIIeH MEPE OAHO BOIIPOCUTEIIBHOC NMPEATIOKECHUC.

[0011] B npyrom "acTHOM BapuaHTe OCYLIECTBJIEHHs CIIOCO0a MpH Moa0Ope peeBaHTHBIX
peruK Ui OTBeTa Ha (ppasy oOpalleHus: KJIHEeHTa Ha CTaguu OOy4YeHMs MOAENH AJIS KaxXIOoH

OTBETHOM PEILIINKH PACCHUTBIBACTCA CKOpHHFOBLIﬁ Ga.

[0012] B npyrom uwacTHOM BapHaHTE OCYLIECTBJIEHHUsSI CHocoba Ha 3Tane KOIUPOBAHUS
pPEeIUIMK B BEKTOpPAa pPEIUIMKH, NPEACTABISIOIINE MPENIOKEeHUs] KOAUPYIOTCS Kak MaTpuLia

CEMAHTHYCCKUX BEKTOPOB.

[0013] Taxxe yka3aHHBIM TEXHUYECKHHM pPE3yJbTaT AOCTUIAETCS 3a CYET OCYLIECTBJICHMUS
CUCTEMBI 111 00paboTKU OOpalieHuii moyb3oBaTeneil B HHYOPMAIIHOHHOM KaHaJle C MOMOIIBIO
UCKYCCTBEHHOIO HWHTEJJIEKTA, KOTOpasi COAEPKHT IO MEHbIIEH Mepe OIHH IPOLECCOop; IO
MEHbIIEe Mepe OJAHY TMaMsiTh, COEIUHEHHYIO C IIPOLIECCOPOM, KOTOpasi COIEPIKUT
MAalIMHOYUTAEMBIC HHCTPYKIHH, KOTOPBIC IIPH HMX BBINOJHCHUU 110 MeHbIIeH MEpE OAHUM
MPOLIECCOPOM  OOECIIEUHBAIOT, TMOJyYEHUE IMOJIb30BATENbCKOTO OOpAIleHHs] C MOMOIIBIO
WH(POPMALIMOHHOTO KaHasla, 00paboTKy MOJIb30BATENBCKOTO OOpaIleHus] ¢ MOMOIIBI0 MOIENU
MAIIUHHOTO OOYYeHHUsl MAJisl aBTOMAaTU3UPOBAHHOW OOpalOTKM oOOpalneHuil MoJb30BaTeNel,
CO3JIaHHOW C TIOMOIIBIO CITOCO0a MO BBILIEONMHUCAHHOMY crocoly; (opMUpOBaHHE U Mepenady B

MH(pOPMATMOHHOM KaHajie OTBETHOTO COOOIIEHNs Ha OOpaIleHne MOJIb30BaTelIs.

[0014] B yacTHOM BapuaHTe peaiu3aluy CUCTeMa MPEACTaBIISIET COO0M cepBep, MeHHPppeliM,

WM CYyTIEPKOMITBIOTED.

[0015] B nppyrom dacTHOM BapHWaHTe peaNr3alld CHCTeMbl WH(GOPMALMOHHBIM KaHaJ

npeacTasisier co0oii yar-ceccuro, VOIP cBs3b, mim kaHaN TeneOHHON CBSI3U.

[0016] B npyrom 4acTHOM BapHaHTe peaM3alii CHCTEMbI YaT-CECCUs IPEACTABIISIET COOOH

9aT ¢ TTOMOLIBI0 MOOHMIIBHOTO MPHJIOJKEHUS MJTH YaT Ha BeO-caiiTte.



OITUC AHUE YEPTEXEHN

[0017] IIpu3HaKM W TPENMYLIECTBA HACTOSINEr0 HM300pPETeHHs] CTAHYT OYEBHIHBIMU U3

NPUBOAUMOTO HIDKE IOAPOOHOrO ONHMCAHUS W300peTeHHsT W MpUJIaraeéMbIX UYepTeXeH, Ha

KOTOPBIX:
[0018] @ur. 1 munocTpupyeT OJIOK-CXeMy BBIITOJHEHUS 3asIBJIEHHOTO criocoda.

[0019] Qur. 2 wurocTpupyeT npumMep o0paboTKu JaHHBIX sl (POPMUPOBAHHS OOYJArOIIeH
BBIOOPKH.

[0020] dur. 3 WUIOCTPUPYET APXUTEKTYPYy MOIEIU ONPEAETIEHUsI BONPOCUTENbHBIX
MIPENIOKEHUM.

[0021] ®ur. 4 MIUTIOCTPUpPYET CrIOcO0 OOyUeHUsT MOIEIIH ONIPEAeICHUs] PEIEBAHTHBIX PETUTHK.
[0022] Qur. 5 WUTIOCTPUPYET APXUTEKTYPY MOJEIN ONPENETEHUs PEIEBAHTHBIX PEIUIHK.
[0023] @ur. 6 WUIOCTPUPYET NMpUMep NPUMEHEHUS OOYyUEeHHOH MOZIENH OINpeneNeHUs

PEICBAHTHBIX PECTIIUK.

[0024] @ur. 7 WUTIOCTpUPYET OOLIUI BUJT 3asBJICHHON CUCTEMBL.
OCYHIECTBJIEHUE U30BPETEHUA

[0025] B naHHOM TEXHHUYECKOM PELIEHWH MOTYT MCIHOJIb30BATBCS IJIsl SICHOCTU NOHUMAaHUs
pabOThI TAKHE TEPMHHBI KaK «OMEPATOPY», KKJIUEHTY», KCOTPYIHHUK OAHKaY, KOTOpPbIE B OOIIEM BHIE

CICOAYECT IOHHUMATD, KaK «I10JIb30BATCIIbY» CUCTEMBIL.

[0026] 3asBnenHblii cnoco® (100) cos3maHWst MoAenM aHaiM3a JAMAJOroB Ha 0Oasze
HCKYCCTBEHHOTO MHTEJUIEKTa Ul 0OpabOTKU 3alpOCOB IOJIb30BATENeH, KaK MPEACTABICHO Ha
dur. l, 3aKJIIOYac€TCA B BBIIOJIHEHUU pPsiAa MOCICAOBATCIIBHBIX 3TAllOB, OCYLICCTBIIACMbBIX

MPOIIECCOPOM.

[0027] HavanpaeiM marom (101) st popMupOBaHUS MOAETH aHAJIHM3a JHAJIOTOB SIBIISIETCS
NOJIy4E€HHE TIEPBUYHOTO («KCBIPOT0») HaOOpa NaHHBIX, HA KOTOPBIX OyIE€T CTPOHUTHCS O0yJaromas
BbIOOpKa 1yl uckyccrBeHHON HelpoHHoW cetn (MHC). HaGop mepBUYHBIX HAHHBIX MOXKET
NPEACTaBISTh COOOH MacCHUB HEPa3MEUEHHBIX TEKCTOBBIX JIOTOB (3amHceii) AUAJIOroB OMepaToOpPOB
C KJIMeHTaMU Tipu 00padoTke BXxoasiux obpariennii. TeMaTnka TEKCTOBBIX JIOTOB MOXKET OBITh
Pa3NIUYHON U MEHATHCS B 3aBUCUMOCTH OT TPEeOOBaHMII 10 UTOrOBOMY (POPMHPOBAHUIO MOAEIH

aHaJM3a I 3aJaHHOM OTpaciii €€ UTOroBOro NpUMEHCHUS.



[0028] ITon ofpameHusMyd KIMEHTOB TIOHUMAIOTCS JIFOOBIE 3ampOChl, MOCTYMAIOIIHE B
UHQOPMALIMOHHbIE KaHAJbl B3aMMOACWCTBUS C ONEPATOPOM KOHTAKT-LEHTPA MM CITy>KOBI
NOJIEP>KKH, HAanpUMep, (PUHAHCOBO-KPEIUTHOTO yupeskaeHus. Kak mpasuiio, mepBUYHbIC JTAHHbIE
NPEACTaBISIIOT co00i mpeoOpa3oBaHHbIE B TEKCTOBBIN BHJ 3alMCH PAa3TOBOPOB KIHEHTOB C
oneparopamu. MHpOpMaLMOHHbIE KaHAJbI JJI TIOJIYUEHHUs TaHHBIX Pa3rOBOPOB C ONEpaTopamu
MOTYT MPENCTABIATE COOOM, HE OrpaHNUNBAsCh, TeNeOHHbINH KaHai, VOIP kaHan, 4ar-ceccuro Ha
BeO-caiiTe My B MOOMIIBHOM OaHKOBCKOM MPUJIOXKEHUH, 4aT-00T MecceHmkepa u T.11. JIFoOoit Tum
KaHayia, ¢ MOMOIIBI0 KOTOPOTO KJIHEHT MOKET OCYIIECTBJSTH AMUAJOr C ONEPATOPOM, MOXKET
NPUMEHSTBCS JUIS TIOJTYyYEHHsI JAHHBIX AHAJIOTOB U TOCIEAYIOIEro UX MePeBo/ia B TEKCTOBYIO

bopMy A Lenei oCyIecTBIeHUs npoecca 00yueHUsT MOJENN MALTUHHOTO 00yUeHHS.

[0029] Kak ObLIO0 yKa3aHO BbIIE, TOJ OMEPATOPOM B HACTOSILEM PEIIeHHH MOXKET
MIOHUMAThCS KaK YeJIOBEK, OCYLIECTBIISIOLINI 00pabOTKy 1eseit oOpaleHusi KIHEHTOB, TaK U
NPOTPAMMHBIN ~ JITOPUTM, HANpUMep, 4YaT-00T WM HWHTEJUIEKTYaJbHbI aBTOOTBETUUK,

CHIOCOOHBIN TaK)Ke MPEIOCTABIISATh CBECHHS 111 OOPaOOTKH KIMEHTCKUX OOpaIeHHH.

[0030] Ha ocHOBaHMM MOJIy4€HHOTO MacCHBa NMEPBHYHBIX JAHHBIX ¢ JoramMu Ha stame (101)
najee BBINOJHsIETCst ero obpaboTka s ¢popmupoBanus odyuaromeil Beidopku (102) MHC. U3
HOJIyY€HHOTO MAacCHBA JIOTOB OCYIIECTBJISETCS (POPMHUPOBAHHME BOIPOCHO-OTBETHBIX Map. JTa
npoLeaypa BKIOYAET B cedst anmropuTM cOOpa JaHHBIX, MCHOJIb30BAHNUE MOIEIH OINpPEeAeTeHUs
BOTPOCUTENIBHOTO TPENJIOKEHUsT U alroput™M (POpMHPOBAaHUS BOMPOCHO-OTBETHbIX map. C
MOMOIIBO MOAECTINU ONPEACICHUA BOIIPOCHUTECIIBHBIX npe):[noxceﬂnﬁ MPOUCXOOUT IMOUCK BOIIPOCOB
KJIMEHTa B TEKCTOBbIX Jorax. Cremyrouas Iocie HalIeHHOro BOIpOCa KIMEHTA PpEeIUIMKa
omepatopa (MpH YCJIOBHM, YTO OHA YJOBIETBOPSET psiy TPeOOBaHUiIl: HE BONMPOCUTENBHAS,

AOCTAaTOYHO MJIMHHAsSA, HE COOCPIKUT CTOH-CJIOB) CUUTACTCsA OTBETOM Ha 5TOT 3aIIpOC.

[0031] O0paboTka MaccuBa NAaHHBIX TUAJIOTOB OMEPATOPOB C KIMEHTAMH 3aKIFOYAETCs B
q)OpMI/IpOBaHI/II/I Ha OCHOBAHHMU BOIIPOCHO-OTBETHBIX IIap IIOJIOKHUTECIBHBIX W OTPHLATECIBbHBIX
npumMepoB. Kak npasuiio, Takne nmpuMepsbl GOPMHUPYIOTCS CIEAYIOLIEro Buaa: (KOHTEKCT Oecerpl
(2-5 peruk), oOpalieHre WK 3aMpoc KIIMEHTa, OTBET OmepaTopa Ha 3ampoc) — MOJIOKUTETbHBIN
npumep; (KOHTeKCT Oecenbl (2-5 perumk), oOpalneHne WM 3anpoc KIMEHTa, OTBET ONepaTopa Ha

KaKOH-HUOYAb APYTO# 3ampoc) - OTPULIATENIbHBIN TPUMED.
[0032] Hu:xe npuseneHsl MpUMeEpPBbI OCYIIECTBICHUST BOIPOCHO-OTBETHBIX Map.

[0033] ITpumep 1 (MONOKUTENBHBIN):



ctx: ['3npascrByiite, MBan MBanosu4!', "Uem mory nmomous? ’, ‘31paBCTBYHTE MOTY JI1 O(OPMHUTD

KPEIUTHYIO KapTy']

rsp: "VYTOYHUTD YCJIOBUSA IO KPEAUTHBIM KapTaM H MNOAAThb 3asiBKY Bbl MOXKETC IO CCBLIKE!

http://www.sberbank.ru/moscow/ru/person/bank cards/credit/
[0034] ITpumep 2 (oTpULIATETBHBIH):

ctx: ['3npasctByiiTe, Kupmun! °, ‘Uem mory Bam nmomoun?', '3ApaBCTBYHTE, KakK MOIKIIOYUTH

yCayry MOOMIIbHBIHN OaHK?’ ]
rsp:’OHnaiiH MOXKHO 3aKa3aThb ToJIbKO KapTel Visa Gold u MasterCard Gold’.

[0035] dopmupoBaHHE BOMPOCHO-OTBETHBIX Map JJISi CO3AaHUs OOydaroIneil BBIOOPKU ISt
HNHC ocymecTBiseTcst ¢ MOMOIIBIO MOJETH aHAJN3a BOIPOCUTENbHBIX MPEIOKEHUH, KOTopast
HeoOXomuMa AJisl IPABHJIbHOTO pa30MeHus] KOHTEKCTa JIOTOB M (POPMHUPOBAHUSI TPEHUPOBOUHOTO
Habopa naHHbIX. [1o7 KOHTEKCTOM B TAaHHOM Clly4ae MOHHUMAETCsl YIOPSIOYEHHbBIN 10 BPEMEHU
Ha0Oop peruink onepaTopa u KireHTa. [locaenHeii perinkoii B KOHTEKCTe BCEra SIBJISIETCS BOIPOC

KJIMCHTA.

[0036] Ha @®ur. 2 nmpeacraBieH mnOpuMep MNPUMEHEHUs MOAENU  ONpelneNeHus
BOTIPOCUTENIbHBIX MPeIoKeHuH it popmupoBanust Ha dTane (102) oOyvaromeii BBIOOPKYU 1ist
HUHC. Monensb onpenesieHusi BOIPOCUTENBHBIX Mpeanokenuii (220) npencrasiiseT coO0i MOIENb
MAIIUHHOTO OOYYeHUs, HalpuMep, UCKYCCTBEHHYIO HEWPOHHYIO ceTh. Jlyisi 0OyueHus MOAesu
(220) moxet ObITh MCTIOJB30BAH HAOOP AaHHBIX (MHOTJA HA3bIBAIOT — «martaceT») OpenSubtitles

(OPUS) (http://opus.nlpl.eu/) (221), a Takke gaHHBIE YaTOB C oneparopom (222). Haracer OPUS

(221) npencraisier cOOOH OTKPBITHIH HAOOP JAHHBIX, COCTOSLIMHA U3 CYyOTHTPOB K (pritbMaM Ha
PA3NIUYHBIX SI3BIKAX, KOTOPBIH HCIOJIB3YeTCs] KaK HCTOYHHK Pa3TOBOPHOH JIEKCUKH, OOBIYHO

BCTPEYAIOLIEHCS B XyOKECTBEHHOM KHHO.

[0037] B kxadecTBe MOJIOKUTENBHBIX MPUMEPOB M3 HaOOpOB maHHBIX (221) - (222) Obun
BbIOpaHbI BCE NPEMAJIOKEHHs], COAEpIKaIlMe 3HAK BOMPOCA, B KAYECTBE OTPULIATENBHBIX - BCE
ocranbHble pemtoskenusi. B OPUS (221) Bce npemiokeHns 3aKaHIUBAOIIHECs] 3HAKOM BOIIPOCa
- BONIPOCHTEJIbHBIE, TAK KaK MYHKTyallsi B CyOTUTpax Bcerna MpaBUJIbHAS. DTO OTHOCUTCS H K
BOTIPOCUTENIbHBIM TPEIJIOKEHUsIM U3 JaHHBIX 4aToB (222). U3BnedeHHble TakuMm oOpa3oM
BOMPOCUTENIbHBIE  TPENJIOKEHHUS  TAKKe  MPOXOAAT  AONOJIHUTENBHYK  (PHIIBTPALIUIO:
OTOpachIBAlOTCS KOPOTKHE WJIM COJAEp’KaIlMe CTOM-CJIOBA MPENJIOKEHUS. AHAJOTHYHO
MIOJIOXKUTENBbHBIM TTpuMepaM, Ooubinas dacte npemnoskenuit n3 OPUS (221), He conmeprkamux

3HaK BOIPOCa - HEC BOMNPOCUTECIIbHBIC U BbI6PIpaIOTC$I B Ka4YCCTBEC OTPULATCIIbHBIX MPHUMEPOB.
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I[OHOJ'IHI/ITGJ'II:»HO OT6paCbIBaIOTC$I MPEAJIOKEHUA COACPKAIUE BOMPOCUTCIIBHBIC CJIOBA WA

CJIMIIKOM KOPOTKHUE, A€ 3apaHEe 3alaH pasMEp CJIOBaA.

[0038] OtpunarenpHble TPUMEPHI MOTYT OBITH CTE€HEPUPOBAHBI B JIFOOOM KOJHYECTBE, UTO
MO3BOJISIET NOOUTHCS JFOOOTO COOTHOLIEHHS IOJIOKUTENBHBIX M OTPULATEIBHBIX NMPUMEPOB B
obyuaromeit BeiOopke mist MHC. DkcrnepuMeHTsl MOKa3aiy, YTO HAMTY4IIero KaueCcTBa yIaeTcs

IOOHUTHCS, KOTAa COOTHOIIEHHUE MTOJIOKUTENbHBIX M OTPULIATENIbHBIX TPUMepoB 1:1.

[0039] B npumepHOoM BapuaHTe OCyIIecTBIIeHHs1 o0ydaromiasi BbIOOpKa OallaHCUPYeTCst, BCS
NYHKTyauusi BbIpe3aercs, 4yToObl mozaenb (220) cTpomsna CBOM IpPENCKa3aHUs OCHOBBIBAsCH
UCKJIFOYMTEJIbHO Ha CEMAaHTUKE CJIOB B MpeyIoKeHUH. Mcnoap3oBanuch Bce MOTyUYE€HHBIE ChIpbIE
JIAHHbIE, HO KOJINYECTBO MOJIOXKUTEIbHBIX U OTPULATENbHBIX NMPHUMEPOB ObLIO OJAWHAKOBBIM B
KaxoM Oatue (pparMeHT naHHbBIX) Ipu oOydeHun mMonenu (220). [l ceMaHTHUECKOTO aHaIN3a
MIPUMEHSIETCS CEeMaHTUYEeCKasi MOJeNb CJIOB fasttext u pekyppeHTHasi HeMpOHHAsI CETh HA OCHOBE
LSTM (anra. «Long short-term memory» - [onrast KpaTKOCpPOUHast aMsITh) ISl MOAEINPOBAHUS
cemaHTuku npemioxeHus. FastText - sto Oubnmmorexka s M3ydeHHs BCTPAMBAHUS CIOB U
KJaccupuKalMi TEKCTa, CO3JaHHas HccienoBarenbckor nabopatopuedi Al B Facebook™.

TouHoCTh Tako# poLeaypbl 00padoTKN HAOOPa AAHHBIX COCTABIAET OKOJIO 95%.

[0040] LSTM - Tun pexyppeHTHBIX HEHPOHHBIX CeTell ¢ 0OPaTHOM CBSA3bIO, KOTOPBIN IHPOKO
NPUMEHSIETCST B MHAYCTPUM Ui  MOJEIUPOBAaHMUSI BPEMEHHBIX PSAJOB U APYIUX
nocienoBareibHocTel. Haumbosiee mmpokoe NpUMEHEHHe JaHHas apXUTEKTypa Halja B
KOMHI:;IOTepHOfI JIMHI'BUCTUKE, TA€ OHa TMPUMCHACTCA IJiI MOIACIUPOBAHUA CEMAHTHKU

NPEeIOKEHUH NN IeJIbIX a03aleB TeKCTa.

[0041] Ha ®ur. 3 npencraBieHa apXUTEKTypa MOAENU ONpENeSeHUs BONPOCUTENBHBIX
npemioxkenuit (220). ApXUTeKTypa MOJENU ONpeeSIeHUs] BOIPOCUTENbHBIX Mpeaioskenuii (220)

MPEACTABJICHA HA NMPUMEPE HEMPOCETEBONH MOJEIN B BHUAE ALMKIMYECKOTO BBIYUCIUTEIBHOIO
rpada.

[0042] Ha apxwurextype mogmenu (220) yka3aHbl NpHUMEpbl Pa3MEPHOCTEH BXOJHOTO H

BBIXOZHOTO TEH30Pa JUIs K&XKI0ro OJoKa.
IIpumep 3anucu:
Bxon: (Her, , 20)

Bexon: (Her, 20, 300)



[0043] JlaHHBIA TIpUMEp O3HA4YaeT, 4To OJIOK Ha BXOJ MPUHUMAET TEH30p Pa3MEPHOCTHIO
(batch_size, 20) u otmaer TeH3op pasmepHocThio (batch size, 20, 300). Pasmep Oatua (makera
TAHHBIX) 17151 0OYYEHHOI MOJENN MOKET OBITh JIFOOBIM (3TO BIMSET TOJBKO HA OBICTPOACHCTBHUE

" 3aBUCHUT OT CPECAbI I/ICHOJ'IHeHI/Iﬂ), AJIL 3TOr0 B HOTAIMU YKA3bIBACTCH (HeT.

[0044] Monens (220) conep>KUT BXOJHOH y3eI Uil TEKCTOBBIX NaHHbIX (inp ctx 0) (2201) u
OJZIMH BBIXOJHOH y3en npenckasanus mojenu (relevance) (2211). B kauecTBe npe-TpeHUpOBaHHBIX
SMOeNIMHTOB (BEKTOPHBIX NMPEACTABICHUN CJIOB) Ucnonb3yercss monenb FastText, comeprkarmast
TEKCTbl Ha PYyCCKOM si3blke. B KkauecTBe 3HKOJepa HCHONb3yeTcsi AByHamnpasieHHblH LSTM-

MOJYJIb.

[0045] Monynb BekTopuzanuu cjioB (2202) conepkut npeaody4eHHy0 Moaenb (aHri. «word
embedding») s Bekropuzauuu Ha ypoBHe cioB. Kaknmoe u3 mpemiokeHuid, MoJaBaeMbIX Ha
BXOJl MOJENH yXe pa3OMTO Ha TOKEHBI - MPENCTABICHO B BHAE crmmcka cioB. [Ipu 3ToM Bce
NPEeJIOKEHUS PEICTABIISIOTCS B BHIE MOCIENOBATENbHOCTEH PaBHOW MJIMHBI (3TO HYXKHO IS
s¢pdexruBHol 0OpaboTku Oarueir). KopoTkme mpeanokeHUst IOMOJHSIOTCS OO 3TOH
(pMKCUPOBAHHOH IUIMHBI HYJIEBBIM TOKEHOM, CIIMIIKOM JUIMHHBIE - 00Ope3aroTcsi. 3aech U janee
BEJIMYMHA JTMHBI OCe0BaTenbHoCcTel Oyner obo3HavaTecst kak MAX LEN. B skcnieprimenTax

ucnosibzoBajioch 3HaueHne MAX LEN = 24, onHako He OrpaHUYUBAsICh.

[0046] Word embedding - BekTOpHOE TNpeACTaBIEHHE CJIOBA, MOJYYEHHOE C IMOMOIIBIO
IUCTPUOYTUBHOU MOIENH si3bika (OOBIYHO MPOTPAMMHBIX HHCTPYMEHTBHI aHaIM3a CEMaHTHUKU
€CTeCTBEHHbIX sI3bIKOB word2vec, fasttext mnmm glove). DT0 BEKTOp pa3sMEpHOCTH TMOPSIKA
Heckonbkux coteH (100-1000). XapakTepHOW OCOOEHHOCTBIO SIBJSIETCS TO, YTO IMOXOXKHE MO

CMBICITY CJIOBA MpeACTaBISIFOTCs Onmsknmu (o EBkinioBoil metpuke L2) BekTopamu.

[0047] Kasxkmomy clOBY B COOTBETCTBUE CTAaBUTCS CEMAaHTHYECKHI BEKTOp - T.H. word

embedding (cMm. ucrounmk mHpopmarmu https://ru. wikipedia.org/wiki/Word2vec ). [lnst sToro

UCTIOJIb3yeTCss OOyYEeHHAs Ha TEeMaTHYeCKOM, Hampumep, OAHKOBCKOM Ha0Ope MaHHBIX MOJENb

fasttext (cm. https://arxiv.org/abs/1607.04606). IIpenmymecrBom monenu fasttext Hag 0a30Boi
word2vec SBIsieTCS BO3MOXKHOCTH OOpaOOTKH (BEKTOPH3ALMM) CJOB, OTCYTCTBOBABIIHX B
oOyuaromeli BbeIOOpke. CemaHTHYeCKHE BEKTOpBI fasttext HMEIT pa3MepHOCTh MOpPsAKA
HECKOJIBKUX COTEH, 3Ty pa3MepHOCTb MOKHO 0003HauuTh kak EMB DIM. B nposeneHHBIX
SKCMEPUMEHTaX C  apXUTEKTYypOoW  mpencTtaBleHHOH  wmoxmenn  (220)  HMCMOIB30BAIICS

EMB_ DIM=300.

[0048] B pesynbraTe sTHX mpouLenyp KaxkIoMy TNpEemsioKeHH0 Ha Bxoae mopnenu (220)
CTaBUTCST B COOTBeTcTBUE Matpuma pasmepHocteio (MAX LEN, EMB DIM). O3ra
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(YHKUMOHATBPHOCTD HMHKANCyJaupoBaHa B Moxayib word embedding model (2202). [ns
BEKTOPHU3ALMH TPEIUIOKEHUI KOHTEKCTa M OTBETa HCHojb3yercs Monayib (2202). Ilpu stom
MOAayJib BekTopu3anuu cjio (2202) He oOyuaercs B mporecce HacTpoiiku monenu (220), T.k.

BEKTOPHI CJIOB B HEM 3a(pUKCUPOBAHBI U 00JIee HE N3MEHSIOTCSI.

[0049] Mopnynb BekTOpU3anuu npeanoskenus (2203) conepKuT MoeNb BEKTOPU3ALIIH BCETO
npeanoxxenusi. Kaxxnoe m3 mpemnoskeHuit npexacrasisercss B Buge marpunbl u3 (MAX LEN,
EMB DIM) monynst (2202) u xopupyercsi B BeKTOp (UKCHPOBAHHOM pasmepHocTH. [lyis 3TOro0
IIPUMEHsIETCs PeKyppeHTHas HelipoHHas cetb Tuna LSTM. Marpuna, nojaydyeHHas ¢ NOMOLIBIO
monynst (2202) oOpalarbiBaercs cieBa-HampaBo moxayneM LSTM, B kauecTBe BEKTOPHOTO
NPEeACTaBJIEHUs IPENJIOKEHNS COOTBETCTBYET MOCeHee BHYyTpeHHee cocTosiHne LSTM (To ecTs,

COOTBETCTBYIOLIEE MTOCIECAHEMY CJIOBY B IPEIJIOKEHUH).

[0050] B pesynbrate pabotel Moaysi (2203) kaxaoe mpeasioskeHre OyaeT MPencTaBlieHO B
BUsie BekTopa ¢pukcupoBaHHoi pasmepHoctd LSTM DIM. B kauectse mpumepa paboThl Oblia
ucnosip3oBaHa pasmepHocTh stueiikn LSTM DIM=340. Takum 00pa3oMm, KOHTEKCTY 3ampoca,
cocrosimemy u3 CTX LEN pernk makcumym o SEQ LEN ciioB (Bxox inp _ctX) B COOTBETCTBHE
crapurcs Mmatpuna (CTX LEN, LSTM DIM). Kanmunmaty, cocrosiiiemMy Hu3 OIHOTO
npeaioskeHus, B coorBeTcTBre craButcst Bekrop LSTM DIM. Kanaunar npencraBiser coOoi
OIUH W3 BO3MOJKHBIX BApUAHTOB OTBETA MJIi JAHHOTO KOHTEKCTa. DTa (PYHKIHMOHAIBHOCTDH
WHKATCYJIMPOBaHA B MOAYJb BeKTOpH3auuu npemnoskenuit (2203). Moayne (2203) comepkut
00JIBIIYIO 4aCTh 00yYaeMbIX TapaMeTpOB MoAeNH (2-5 MITH B 3aBUCUMOCTH OT KOH(UTYypaLum) u

SIBJIIETCS] HAUOO0JIE€ BBIYUCIUTEIBHO KTSIKEIBIMY .

[0051] Monynu cyOauckpernzaumuu (mynuHra) (2204, 2205) mosiy4aroT Ha BXOJ BEKTOD
(pUKCUPOBAHHON pa3sMEPHOCTH W3 BHYTPeHHEro coctossHuss RNN Monyns BeKTOpU3aLUH
npemyoskeHuit (2203). B yacTHOM BapumaHTe ocymecTBiieHuss moxyiu (2204, 2205) moryt

SIBJISITHCS YaCTHEO MOJTYJIsl BEKTOpH3AIUK npeaioskeHuid (2203).

[0052] Monyne koHkaTeHauuu (2206) mnpenHasHaueH Uil KOHKATEHALMH BEKTOPOB,
MOJTy4aeMbIX OT MoayJieit (2204, 2205) B ouH, AJis UX TIOCIEAYIOIIEH NIepeay B MHOTOCIOHHBIN

nepuentpoH (2207)B Buie €IUHOTO BEKTOPA.

[0053] MHorocnotineii  nepuentpoH (anrn. «MLP/Multilayer perceptron») (2207), B
YaCTHOCTH, JIBYCJIOWHBIH, B KOTOPOM TOJHOCBs3HBIE (aHM. «Dense») cIou mepemMeskaroTcst C
perynspusaunoHHbiMu (aHr. «Dropout»). 3uadenne Dropout mist nanHoro npumepa MLP = 0.3.

Dropout - cnoco® perynsipu3anii HEWPOHHBIX CeTeH, KOTOPBIH CIY:KUT ajisi OOprOBI C



nepeoOydeHneM (em. HaTIpUMep,

http://imlr.org/papers/volumel 5/srivastaval4a/srivastaval4a.pdf).

[0054] Monynb (2208) siBisieTCst BBIXOAHBIM HEHPOHOM C CUTMOUIAIBHO N (PyHKLIMEH MOIenn
OTIpENIENICHNs] BONPOCUTENbHBIX NPEAIOKeHNH akTtuBauu (220) M COmEpKUT MpencKa3aHHe
mozxenu (220), BBIMOJIHEHHOE HAa OCHOBaHMHM OOpPaOOTKM BXOMHBIX TEKCTOBBIX IaHHBIX. B
MPEICTABJICHHOM IPUMepe apXUTEKTypa mnpencrasieHHoW moznenu (220) mocruria 0.945 AUC
(Area under the ROC Curve), 0.875 ACC (Accuracy/TOYHOCTb) Ha BaJIMOAIIIOHHOUW BBIOOPKE.
ITnomane mox ROC-kpusoit AUC (Area under the ROC Curve) siBnsiercss arperupoBaHHOM
XapaKTEPUCTHKON KauecTBa KiacCU(PUKALMK, HE 3aBUCSIIENH OT COOTHOLIEHHUS LieH OmnOoK. Yem
Oonpiie 3HaueHne AUC, tem «iyumiey monenb kiaccudukarmu. J[aHHBIM MOKas3aTeslb 4acTo

HUCIOJIB3YETCs AJIA CPAaBHUTECIBbHOIO aHaJIn3a HECKOJIbKUX Moesel Knaccn(bnxaunn.

[0055] Jlanee paccMOTpHUM dTan reHepupoBaHusi oOyvaromeii Boidopku (102) mist monenu
aHanmu3a obparuenuii. ['enepanus oOy4aromieit BiOOpkH (102) BBIMOIHIETCS C OMOIIBIO MOJIEH
(220) BbIDENEHNST BOIPOCUTENBHBIX MPEAJIOKEHUI U3 BXOTHOro Habopa AaHHbIX (210), KoTOpbIit
npencTasisieT co00i Hepa3MeUeHHbIE AHATOTH YaTOB MEXIY KIMeHTaMu Hu oneparopamu (210).
Kaxnast peruinka KJIMEHTa B KaKIAOM 4aTe 00pabaThIBAaeTCs C MOMOLIBIO YIIOMSHYTOH MOAeH

(220).

[0056] Ha osrane (103) peryiuku  TOKEHUSUPYIOTCS U MPEACTABISIOTCS — Kak
MOCJIEIOBATEIbHOCTh BEKTOPOB CJIOB, MOCIE Yero MOJAI0TCs Ha BXoX mMozaenu (220) BblaeaeHUs
BOMPOCUTENbHBIX TpeiokeHuil. B xome oOpabotkm perummk mozens (220) oueHuBaer
BEPOSITHOCTh TOTO, YTO PEIUIMKA SIBJISIETCS BOMPOCUTENIbHBIM MpeUIoKeHueM. B ciydae eciu
NoCJie  PEeIUIMKU-3ampoca CIEOYIOT HECKOJIbKO CcooOwmeHuit omeparopa - (opMupyercs
MOJIOKUTEIbHBINA oOy4aromuii mpumep (231). B cnydae ecnu monapsin WOET HECKOJIBKO PEIlIHK
KJIEHTA, B KAUECTBE BOIIPOCUTENILHON BBIOMPAETCS Ta, [UISI KOTOPOH MPEACKa3aHHAs! BEPOSITHOCTD
OKa3aJiach BBIIIE BCEro. ECiu ke moapsiy uaeT HECKOJIBKO PETUTMK-OTBETOB ONEPaTOpa B OTBET HA

3anpoc KIMEHTa, TO 00yJaromuil npumep GOPpMHUPYETCs C KAKAOH U3 HHX.

[0057] B nmonoxxurenbHelii oOyvaromuii mpumep (231) B kadecTBE KOHTEKCTa BKIIFOYAIOTCS
BCE PEIUIMKH BIUIOTH JIO 3arpoca KIMEeHTa (BKIFOUUTENBbHO). B KauecTBe OTBETa HMCIOJIB3yeTCs
CllelyIolIasl peIuinKa orneparopa. B KOHTEKCT BKIIIOYAIOTCS MOCIEAHNE N PEIUINK (KaK KJINEeHTa,
TaK ¥ ONEepaTopa) MPeAIeCTBYIOLINE 3aNPOCy KIUEHTa, TAe N — MapaMeTp MOJENH, Hallpumep, OT
1 o 6. B mpuMepHOM BapuaHTe peanu3anuu B xone o0padoTku Habopa naHHbIX (210) Monenbro
(220) Op1 chopmupoBaH oOyvaromuii HaOOp, KOTOpBIA coxepkan mopsinka 1000000

MOJIOXKUTENBHBIX IPUMepOoB (231).
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[0058] Otpunarensasle mnpumepsl (232) Obumm  chOpMHUpPOBAHBI IyTEM 3aMEHBl B
MOJIOXKUTEIPHOM TPHUMEpPE TMPAaBIJIBHOIO OTBETa HA IPOU3BOJIbHBIH M3 MHOXKECTBA BCEX

BO3MOJKHBIX OTBETOB OIepaTopa (KOTOPhIX HA MOMEHT o0yueHus Obu10 okosio 1000000).

[0059] Ha ocHoBanum cdopmupoBanHOi oOydaromeid BbIOOpkM Ha ostame (104)
OCYLIECTBIIIIOT OOy4eHHE MOJAETH ONIpeAeNieHus peneBaHTHbIX perunk (240). Ha Qur. 4
NpEeACTaBJIeH NpuMep OOyueHUs MOJIENH OIpeneNieHHs peleBaHTHbIX perutuk (240). Ha Bxon
monenu (240) noctynarot nanHble oOyyarommei Bbioopku (230), copmMupoBaHHON HA OCHOBAHHUU
MOJIYYE€HHBIX MOJIOKUTENbHBIX (231) 1 oTpunarenbHbix (232) npumepos 00paboTku oOpareHuit

KJIMCHTOB.

[0060] U3 TpenupoBouHol yacTu oOy4aromeit Bbidopku (230) popmupyrorcst oOyuaromiue
Oatun. COOTHOIIEHHE TMOJIOKHUTENBHBIX M OTPHUIATENbHBIX NPUMEPOB B OaTue BbIOMpaeTcs
npuOIM3UTENbHO paBHBIM. TunuuHbld pasmep Oarda - 256, 512. Mogens (240) oOyuaercst B
TeueHHH 32 3MOX, B KOHIE KaXIOW BaJIUAMPYSCh HAa OTIOXKEHHOH BbIOOpKe. OTiOXEHHAS
BbIOOpKA MPENCTaBNIsAET COOOM YacTh Jaracera, He UCHOJb3YEMYIO MPU OOYUYEHHH MOJIENH, HO
KOTOpasi MpUMeEHsIeTCsI ISl ee Banupanuu (pacuera metpuk). Kak npumep, oTioxeHHast BbIOOpKa

MOJKeT coCcTaBJsITh 10% OT MCXOMHON CreHepUpOBAHHOM 00y4aromiel BHIOOPKH.

[0061] OnuuoHaNBbHO, TPU MPOLIECCe BATUNALMH, B JOMOJHEHHE K oOydvaromeii BhIOOpKe
(230), mony4eHHOH B aBTOMATUYECKOM PEKHME U3 KCHIPBIX» (IPYTUMH CJIOBAMHU HEPA3MEUYECHHbIX )
JaHHBIX, MOXKET OBITh MCIOJB30BAH PA3MEUYCHHBbIH BPYYHYI HAOOp NAHHBIX M3 BOMPOCOB H
orBeToB. ECnM BpydHYI pa3MedeHHbI HAOOp MAHHBIX JOCTATOYHO OOJBINON (ThHICSYM Tap
BOIMPOC-OTBET), TO TAaKUM O0OpPa3oM MOXKHO AOMOJHHUTENBHO N00Oy4HuTh Moznenb (240) Ha 3THX
napax. B sTom ciyuae BeIMOSHsIETCS 3aMereHre oOyyJaromneil Beioopku (230) Ha pa3MEeYeHHBbIH
BPYYHYIO HAOOpP AaHHBIX, C IOMOLIBK KOTOPOTO MPOAOJIKAETCS AalibHEeHIIee o0yueHne MOIeH
(240). DrTOo mHPHBOAMT K CYIIECTBEHHOMY pOCTY METPHK KauecTBa Ha BOINpOCax U3

JOIIOJIHUTECJIBHOT'O Ha6opa JaHHBIX.

[0062] Ecnu maHHBIX HEMHOTO, TO BBINOJHAETCS Banupauus monenu (240) Ha HUX, C
MIOMOIIBIO BBIYHMCICHHUST COOTBETCTBYIOIIMX METPHUK KadecTBa. Kak mpaBmiio, IJsi BOIPOCHO-
OTBETHOW CHCTEMBI, BKJIOHaromed wmopnenb (240), paccuutbiBaroTcst MeTpuku recall@k u
precision@k - Monenb ¢ MakCHMaJbHBIMH 3HAYEHHUSMH 3THX METPHUK MOXKHO BBIOpATh IS
nocneayromieit cepuanuzanuu B pickle (Mmonynes pickle peamusyer anroputMm cepuanmzalv U
necepuanu3anuu  00bekTOB Python). 3HayeHwe naHHOW METPHUKH OMpPENeNsieTCs YacTOTOU
NOTIaZIaHNsl BEPHOTO OTBETAa Ha BOMPOC B TON-K PaH)KHMPOBAHHBIX IO PENIEBAHTHOCTH OTBETOB

MOJIeNTd. DTO 3HaYeHHE BBIUUCIAETCS MO Gopmysie: (KOJINYECTBO PENIEBAHTHBIX OTBETOB BIUIOTH
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1o k-Toil mo3uuMu B PaH)KMPOBAHHOM CHHCKE OTBETOB) / (OOINee KONIMYECTBO PEIeBAHTHBIX
OTBETOB)

Hanpumep: momenu 3amamm 10 BOmpocoB, 5 pa3 BepHbI OTBET OBLI NEPBBIM B CITHCKE
COPTHPOBAaHHBIX OTBETOB, W 8 pa3 BEpHbI OTBET BOWIET B TON-3 COPTHUPOBAHHBIX IO
peJeBaHTHOCTHU OTBETOB. B Takom ciyuae must Takoro Tecta recall@l =5/ 10 = 0.5, recall@3 =

8/10 (cumTas 4TO CyLIECTBYET EAMHCTBEHHBIN PEJIEBAHTHBINA OTBET HA KAXK/IbIH BOTIPOC).

[0063] OGyuenne mognenu (240), B cpenHeM, 3aHMMaeT 2-3 4Yaca B 3aBUCHUMOCTH IIpU
ucnonb3oBanun rpaduueckoro yckopurens GPU NVIDIA 1080Ti. Mogens (240) c
MaKCHUMaJIbHbIM 3HAY€HHEM TOYHOCTH (accuracy) Ha OTJIOXKEHHOM BBIOOpKE CepHalu3yercsl B

ounapubiil popmar (pickle) mist nanpHEHIIEro UCMOIB30BAHUS.

[0064] Ha dur. 5 npencrasnena apxurexrypa mozxenu (240) ompeneneHus! peneBaHTHBIX
perutnk. Mozens onpenenenus peaeBaHTHOCTH (240) mpeqHa3HaueHa JJIsl OLIEHKHU PeJIEBAHTHOCTU
JIAHHO Napbl KOHTEKCT-0TBET. Mozienb nMeeT 1Ba BXOAHBIX Y3J1a - Uil KOHTeKCTa nuanora (2401)
U s peruuku - kannupara (2402). Mopenb uMeeT OuH BBIXOJHOM y3en (2407), kOTOpbIi
npenacTaBisieT co00i MOAYIb Ui ONPEAeIeHUs] CKOPUHIOBOrO 0ajuia peeBaHTHOCTH, KOTOPBIH

MO>KET IPUHUMATh 3Ha4eHus oT 0 go 1.

[0065] Monynb (2403) BekTOpU3ALUK CJIOB AHAJIOTUYEH 1O CBOEMY (DYHKIIHOHATY MOIYJIO
(2202), KOTOpBIM TaKKe OCYILIECTBISIET BEKTOPU3ALMI0 Ha ypoBHe cioB. OOo3HaueHHe
«UTepaTuBHBINY» O3HAa4YaeT, 4To MOAYJb (2404) MOXET BBIMOJHATH MPEANHCAHHYIO 00paboOTKy
JAaHHBIX TOCJIEIOBATENLHO HECKOJIbKO pa3. B manHOM ciydae mapamerp «lTepaTuBHBII IS
MOnyJsl BekTopu3anmu CioB (2404) ykasblBaeT, 4YTO MOJAyJb BeKTOpm3auuu cyioB (240)
NPUMEHSIETCS M0 OYepenyl Ul KaKAOW PEIUIMKH KOHTEKCTa (KOTOPBIX 3 IITYKH B JaHHOM
npumepe). Jlns perummKu KaHgunmaTa 3TO He TpeOyeTcs, TaKk Kak OHAa COCTOUT U3 OJHOTO

npeIoKeHus (COOTBETCTBEHHO BEKTOPHU3ALUs OTPadAThIBAET OJIUH Pa3).

[0066] Monyne (2405) npenHa3Ha4YeH IJisi BEKTOPHU3ALUU TPEUIOKEHUH U TIO CBOEMY
(dbyHKIIMOHANY TOBTOpsieT GpyHKkuroHan monyisi (2203). Ha npencrapnenHoi Ha @ur. 5 cxeme
y3Jbl CyONMCKpPETH3alMd U KOHKATEHALWW WHKAICYJIHPOBAHHBI BHYTPh Moayis (2405) u He
NOKa3aHbl HA CXeMe sIBHBIM 0Opa3oM. B nanHOM ciydae mapamerp «lTepaTuBHBIIN» yKa3bIBaeT,
YTO MOJYJIb BEKTOPH3ALNH NPeIokeHnit (2406) MpUMEHSeTCsI 10 OUePeaH sl KaXKI0H PEeTTHKH

KOHTEKCTa (KOTOPBIX 3 ITYKH B JAHHOM TpUMEpE).

[0067] Monynb (2407) npencrasisier coOOW MOIYJIb BBIUUCICHHS PEIEBAHTHOCTU. JaHHBIN
moaysib (2407) mpUHMMAaeT Ha BXOJ BEKTOPHBIC MPEICTABJICHHsS KOHTEKCTa W KaHIUAATa U
BO3Bpamaer eanHcTBeHHOe uncio [0,1] — ckopuHroBelid Oamn peneBaHTHOCTH. CKOPUHTOBBIN
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0a BRIMUCISETCS HA OCHOBAaHHMM pacdera psna (akTOpOB, BKIFOYAKOIINX B ceOs: CKAIAPHOE
MPOU3BENIEHUE MEKIY BEKTOPOM-KaHIUIATOM U KOKIbIM M3 BEKTOPOB B KOHTEKCTE, CKaJSIPHOE
MPOU3BENIEHUE MEXKIY BEKTOPOM-KaHAMIATOM U CYMMOW BEKTOPOB KOHTEKCTA, KOHKATEHALIUH
BEKTOPOB KOHTEKCTA U BEKTOPA KaHANIATa; BHIYUCICHHS CKAJSIPHOTO MPOU3BEEHHUS C BEKTOPOM-

KaHIUJaTOM.

[0068] Pe3ynpTar KOHKAaT€HAMM BEKTOPOB KOHTEKCTAa M BEKTOpPA KaHAMJAATa MOJAETCS Ha
BXO/ B /IBYCJIOMHBIN nepLenTpoH. PasmepHocTs BeixonHoro ciosi pasHa LSTM DIM. Ha Beixone
¢dopmupyercss marpuna (CTX LEN, LSTM DIM). Brruucnsercsi ckajsipHOE MPOU3BEACHUE C
BEKTOPOM-KaHAUAAaTOM U B pesynbraTe Ha Bbixonxe ompeneisiercss CTX LEN ¢akropos mns
NOJIy4€HHOTO KOHTeKcTa. JlnmmHa koHTekcra obo3Haudaercs kak CTX LEN u moxer ObiTh OT 1
(KOHTEKCT - TOJIbKO BOTIPOC) U 10 OECKOHEUHOCTH (KOHTEKCT - BECh UAJIOr). THITHYHBIE 3HAYEHHUS:
[1:5]. B xauectBe mpumepa peammuzauuu, npu CTX LEN=3 nonyuaercs 7 (axTopoB aus

BBIYHCJICHUS PEJICBAHTHOCTH.

[0069] Otu (akTOphl TMOAAOTCS HA BXOA €LIe OJHOMY IBYXCJIOHHOMY MEPLENTPOHY C
CUTrMOUAIbHON (PyHKLIMEH aKTHBALIMK Ha TIocNeHeM cioe. PesynbraToM padoter Moayiist (2400)
SIBJISIETCS] O/THO YHCJIO — CKOPHHTOBBII OaJul peIeBAaHTHOCTH, SIBJITFOIUICS (PMHAIBHBIM BBIXOJOM
Bceil monenu (240). Mopenb (240) oOy4aercss kak OMHApPHBINA KJIacCU(PUKATOP, MpPEACcKa3biBas
peNieBaHTEeH JIM JAaHHbI KaHAMJAT JAHHOMY KOHTEKCTy, WJIM HET, TO €CTb, Mozaeib (240)

MO3BOJISIET OMPEAETUTH OTBET HA MOJIy4aeMblii BOMPOC B OOpAICHHH.

[0070] OOyuennast monenb (240) MoskeT ObITh MCIOJB30BaHA ISl IOCTPOEHUS BOTIPOCHO-
OTBETHOM CHUCTEMBI CJIeqYIoIuUM 00pa3oM. M3 Bcex BO3MOKHBIX OTBETOB OMEPATOPa BBIALISIETCS
HEKOTOpPOE OrpaHHYE€HHOE MHOMKECTBO KaHAMIATOB. B mpolecce BbIIEJIeHHsS U3 KAHIUAATOB
HCKJIFOYAOTCA CJIMIIKOM KOPOTKHUE, CIHUIIKOM MJIMHHBIE, HCCOACPKATECIbHBIC U I[Y6J'II/IKaTHbIe
OTBETBL. IJTO mpouecc MOKET 6bITb, KaK TIOJIHOCTbIO aBTOMATU3HMPOBAHHBIM, TaK W IIOJy-
ABTOMATU3UPOBAHHBIM, IIpU KOTOPOM UTOTOBBIA  CIIUCOK KaHOAuaaTOB  OOIIOJIHUTECJIIBHO
MPOBEPACTCA BPYYHYHO CIHECIHUAIHMCTOM, YTO MO3BOJICT IMOJNYYUYUTH AOIMOJHUTCIBHOC Ka4Y€CTBO
paboThI Beeli cUCTEMBL. B pe3ynbTare moyiy4aercsi MHOXKECTBO KaHIUAATOB (OOBIYHO OT COTEH JI0

TBICSY), KQXKIbIM U3 KOTOPBIX Mozelb (240) CMOKET OTBETUTH Ha 3aIpoC.

[0071] Jlns otBera Ha 3ampoc Monaenbro (240) OIeHMBAeTCS PEIeBAaHTHOCTh KOHTEKCTA
3ampoca KaKIOMY U3 3arpy:keHHbIX kaunuaatoB. Ton-K kanaunaTtos (TunuyHoe 3Ha4YeHHe k=3)
BO3BpAIAETCs B KadecTBE HambOoJiee BEPOSITHBIX BAPHAHTOB OTBETA HA 3ampoc B OOpameHuu

KJIMCHTA.
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[0072] ITocne nmonyuenust oOydeHHo# Monenu (240) onpeneneHuss peNeBaHTHOCTH PEIUIHK,
naHHast Monieib (240) MOKET UCTIONIb30BATHCS B NAIbHEHIIIEM B aBTOMATH3UPOBAHHBIX CUCTEMAX
aHaJIu3a AUAJIOrOB, MOCTYNAKIIKUX CO CTOPOHBI KiMeHTa. Hampumep, TakMMHU CUCTEMaMHu MOTYT
BBICTYIIaTh YaT-OO0THI, HHTEJUIEKTYaJIbHbIE ACCHCTEHTBI, Pa3MelaeMble Ha BeO-caliTax, BUIKETHI,

TeneoHHbIe POOOTHI U T.1I.

[0073] Ha @ur. 6 mnpencraBneH mnpuMep mnpuMeHeHHs oOy4deHHOH Monenu (240)
OTIpENIENICeHUs] PEJIEBAHTHBIX PEIUTHK AJsi 00paboTku oOpamnenuii kiueHTa (10), KOTOpble MOTYT
noctynarh Ha pecypc (20) npu obpamenun. Ilox pecypcom (20) MOKeT MCHONIB30BATHCS BEO-
pecypc (BeO-caiiT, mopTai U T.11.), KOJI-LEHTP, MoOuibHOe npuiokenue u T.1. Kiment (10) moxer
copmupoBath CBOe OOpalieHne B BUIE TeJe(QOHHOro 3BOHKA, MOCPEICTBOM uaT-ceccuu, VoIP
3BOHKE, HCIIOJIb30BAHHIO CIELUATU3UPOBAHHOTO BUKETA MJIM MPOrPAMMHOIO OOecredeHus! u
T.11. Pecypc (20) npu nonyuenun nadopmaiuu obpaeHust ot kiueHta (10) mepenaroT KOHTEKCT
oOpameHust B 00y4eHHy Mozenb (240), koTopasi ompenenser BONPOCHO-OTBETHYIO Mapy H
nepenaeT B MOAyJdb (HOpMHUpOBaHHS OTBeTa Ha oOpamieHue kiuueHtra (250) naHHbIE IS
reHepupoBaHus OTBeTa Ha Bonpoc kiueHTa (10). Otser Ha oOpamenue kiauenta (10) mepenaercs
ot Moayns (250), kak mMpaBUiIO, B TOM k€ MH(POPMALIMOHHOM KaHajle, U3 KOTOPOrO MOCTYITHIIO
obpamierne. OTBET MOKET MPEACTABISATh COOOM OTBET C TMOMOLIBID 4aT-00Ta, TeNePOHHOTO

poboTa, nHTepakTUBHAsE MH(GOPMALHS, TUIIEPCChIIKA MITH KOMOMHALMSI BAPUAHTOB OTBETA U T.1I.

[0074] Ha ®wur. 7 npeacrasien mpumep oOLiero BUAa BBMHUCIUTENBHON cuctemsl (300),
KOTOpass obecneunBaeT peanu3auuio 3asBieHHOTO crocoba (100) wmiam sBISETCS YaCThIO
KOMIBIOTEPHOH CHCTEMBbI, HAlpHMep, CEePBEPOM, IMEPCOHAJBHBIM KOMITBIOTEPOM, YaCThIO
BBIUHCJIUTENIBHOTO KJacTepa, oOpabaThIBAOLINM HEOOXOAMMBIE TaHHBIC MJISI OCYIIECTBIICHUS
3asIBJIEHHOTO TEXHHYECKOTO PELICHHS.

[0075] B obOmem cnyudae, cucrema (300) comep:kuT oObBenMHEHHbIE OOIIEH ITUHOU
WH(POPMALMOHHOTO OOMEHa OIMH MJTH HECKOJIbKO mporeccopoB (301), cpencTsa mamsiTi, Takue
kak O3V (302) u I13VY (303), unrepdeticel BBoga/BeiBoAa (304), ycTpotictBa BBoaa/BbiBoaa (305),
U YCTPOWCTBO IS CETEBOTO B3aumozaencTus (306).

[0076] IMponeccop (301) (W1 HECKOJIBKO MPOIECCOPOB, MHOTOSIIEPHBINA MPOLECCOP U T.11.)
MOJKET BBIOMPATBCS U3 ACCOPTHMEHTA YCTPOMNCTB, IIUPOKO NMPUMEHSEMBIX B HACTOSLIEE BPEMS,
HampUMep, TakuxX mpousBoauTtened, kak: Intel™, AMD™, Apple™, Samsung Exynos™,
MediaTEK™, Qualcomm Snapdragon™ u 1.11. [Tox mporieccopoM Wil OJHUM U3 UCTIOJB3YEMbIX
npoueccopoB B cucreme (300) Takke HEOOXOMUMO YUYUTHIBATH Tpaduueckuil Mmporeccop,
Hanpumep, GPU NVIDIA wmu Graphcore, THI KOTOPBIX TaKK€ SIBISIETCS TMPUTOAHBIM JUIS

MOJTHOTO WJIM YaCTUYHOTO BhIMOJHEHHs crocoba (100), a Takke MOKET NPUMEHSTHCS IS
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oOy4eHHss U MPUMEHEHHsT MOJeNiell MAlIMHHOTO OOy4YeHHsl B PA3IMYHBIX HH(GOPMAIIMOHHBIX
CHCTEMaXx.

[0077] O3Y (302) npencrasyisier coOOH OMEPaTHUBHYK NaMsITh W TPETHA3HAYCHO IS
XpaHEeHHsI UCTIOJHAEMBbIX rpoueccopoM (301) MaImMHOYUTAEMBIX WHCTPYKLUWH ISl BBITIOJTHEHUE
HEOOXOIMMBIX Orepanuii no Jjorundeckon oopadorke nanubx. O3V (302), kak MpaBHIIO, COAEPIKHUT
UCTIOJIHAEMbIE WHCTPYKLMU OMNEPALMOHHONW CHUCTEMBbl M COOTBETCTBYIOIIMX MPOrPAMMHBIX
KOMIIOHEHT (TPUJIOKEHUs], MporpaMMHbie Moayiau u T.1.). Ilpu stom, B kagectse O3V (302)
MOJKET BBICTYIIaTh MAOCTYIHBIH 0O0beM maMsaATH rpaduuecKkor KapThl WM rpaduyueckoro
nporeccopa.

[0078] I13VY (303) mpencrasnsier coboit oaHO MM Oojiee YCTPOHCTB MOCTOSHHOTO XPaHEHUs
JaHHBIX, Hanpumep, skectkuil auck (HDD), TBeprorenbHbIil HakonuTenb AaHHbIX (SSD), ¢om-
namsate (EEPROM, NAND wu T.1.), ontuueckue Hocurtean uHpopmaruu (CD-R/RW, DVD-
R/RW, BlueRay Disc, MD) u nap.

[0079] Jns opraHuzauuu padboThl KOMIOHEHTOB cucteMbl (300) u opraHuzammu paboOThI
BHEIITHHUX MOIKJIIOYAEeMbIX YCTPOHCTB MPUMEHSIOTCS pa3ynuHble BUIbl nHTEpdeticos B/B (304).
Breibop  cootBercTByrOmMX — HHTep(pEHCOB  3aBHCUT OT  KOHKPETHOTO  HCIIOJIHEHHS
BBIYHCIIMTEIBHOTO YCTPOHCTBA, KOTOPBIE MOTYT MPEACTABIATh coOOH, He orpannumBasics. PCI,
AGP, PS/2, IrDa, FireWire, LPT, COM, SATA, IDE, Lightning, USB (2.0, 3.0, 3.1, micro, mini,
type C), TRS/Audio jack (2.5, 3.5, 6.35), HDMI, DVI, VGA, Display Port, RJ45, RS232 u T.In.
[0080] Jns obecrnieueHus B3aUMOJEHCTBHUSI TMOJIb30BATENSI C BBIYMCIUTENBHON CHCTEMOT
(300) mpumensitoTcst pasnuvsble cpenctsa (305) B/B uHpopmaumu, Hampumep, KJIaBUATYpa,
aucIie (MOHUTOP), CEHCOPHBIN OUCIUICH, Tay-aj, JKONCTUK, MAHUITYJIITOP MBIIIb, CBETOBOE
nepo, CTHIIYC, CEHCOpHAsl MaHesb, TPeKOOJ, NMHAMHKH, MUKPO(QOH, CPEACTBA JONOJHEHHOU
pEaTbHOCTH, OMNTHYECKHE CEHCOPBI, IUIAHIIET, CBETOBbIE HHIUKATOPBL, MPOEKTOp, Kamepa,
cpeacTtsa OHMOMETpUYECKOH HACHTU(PHUKAIMKM (CKaHEp CETYATKH TIJla3a, CKAaHEp OTIEeYaTKOB
NaJIbLEB, MOAYJIb PACTIO3HABAHUS TOJIOCA) H T.II.

[0081] CpencrBo cereBoro B3aumopeiictBus (300) obecreunBaer mepenady JaHHBIX
MOCPENCTBOM BHYTPEHHEH WM BHEIIHEH BBIUMCIUTENbHON ceTH, Hampumep, HMHTpaner,
Hurepner, JIBC u 1.11. B kauectBe ogHoro uimu 6osee cpeacts (300) MOXKET HCIIONBb30BATHCS, HO
He orpannuuBathes: Ethernet kapra, GSM monem, GPRS monem, LTE monewm, SG Mmonem, Monyiib
cnytHukoBo# cBsizu, NFC moaynb, Bluetooth w/unmu BLE monyns, Wi-Fi moaynb u ap.

[0082] JIONOJIHUTENBHO MOTYT NPUMEHSTBCA TAKXKE CPENCTBA CIIYTHUKOBOW HABUTALMU B
cocrase cuctemsl (300), Hanpumep, GPS, TJIOHACC, BeiDou, Galileo.

[0083] Kak Obuto mpeacraBneHo Ha @ur. 6, pecypc (20), Kk KOTOPOMY OCYIIECTBIISIET

oOpamrerne kaueHT (10), MokeT ObITh OPraHN30BaH ¢ OMOLIbI0 cucTeMbl (300), KOTOpas MOXKeET
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npencTaBisith coOoil cepep st obecredeHus Tpebyemoro (¢yHKIHOHAma mo obpaboTke
MOCTYTAOIINUX OOpaIleHnH, paCIO3HABAHUIO OTBETHBIX PEIUIHK C IMOMOIIBI0 00Oy4E€HHOH MOIeNH
(240) 1 reHepUPOBAHUS OTBETHBIX COOOIIEHUI ¢ TOMOIIBIO MOayJist (250), KOTOpBIE MepenarTCs
110 PA3JINYHBIM HH(POPMALIMOHHBIM KaHaJaM MPOBOJHOTO W/MK O€CIIPOBOJHOTO THIIA.

[0084] Ob6pamennst knueHToB (10) Takke MOryT OPMHPOBATHCS € TIOMOILIBIO YCTPOMCTBA,
KOTOPO€ COIEP KHUT YaCTUYHbIN QyHKIMOHAT cucteMbl (300), B 4aCTHOCTH, YCTPONUCTBO KIIMEHTA
(10) moxeT mpencTaBisATh coOON cMapT(HOH, KOMIBIOTEp, TUIAHIIET, TEPMUHAI U JIF0O0E APYron
YCTPONCTBO, KOTOpoe oOecreunBaeT KOMMYHHKAIL[MOHHBIH KaHal ¢ pecypcoMm (20) nmns
dbopmupoBaHus U Tepenadrd OOpaleHuss W MOJydyeHHUs: TpeOyeMoro OTBeTa, KOTOPBIH Takke
MOKET BKJIFOYATh PA3JIMYHbIN THI LU(POBOI HHPOPMALUH.

[0085] Taxum oOpa3oM, nmpu NPUMEHEHWH MOJENHU OIpPENENIeHHs PEJIEeBAHTHBIX OTBETOB
(240), cozganHO# ¢ IOMOILIBIO 3asBJieHHOTO criocoba (100), mocturaercst 6osee TOUHBIN MOAOOP
B aBTOMATU3MPOBAHHOM pE€XHUME OTBETHBIX Map MO MOCTYHNAKLIEMy KOHTEKCTY B
HOJIb30BATEIbCKUX OOPAILEHUIX, YTO TO3BOJISIET CO3/IaTh HOBBIH, OOJiee yCOBEPIIEHCTBOBAHHBII
crocod oOyueHHst U MPUMEHEHUsI MOZIeIed MAIIMHHOTO OOY4eHUsI B CHCTEMaX, OCHOBAHHBIX Ha
ucnosb3oanuu M.

[0086] IIpencraBnenHple MaTepuanbl 3asiBKA PACKPBIBAIOT NPEANOYTHTENbHBIE NPUMEpPbI
peann3alui TEXHUYECKOTO PELICHHs] U He JOJDKHBI TPAKTOBATHCA KAK OTPAHUYUBAIOIINE WHBIE,
YaCTHbIE TPUMEpPhI €r0 BOIUIOLIEHHs], He BBIXOIAIINE 3a Mpeaesbl UCIPALINBAEMON MPaBOBOMN
OXpaHbl, KOTOpbIE SBJISIOTCS OUYEBUAHBIMH JUIA CIEIHMAJINCTOB COOTBETCTBYIOLICH 00acTu

TEXHHUKHU.
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OOPMVIJIA

1. KowmmbroTepHo-peann3yemMslii crioco0 CO3maHus MOIENM aHalk3a IUAJOroB Ha Oase
HUCKYCCTBEHHOTO HHTEJIEKTa it 0OpaOOTKM OOpalleHHuil MOJIb30BATENeH, BBIMOIHIEMbIH C

MOMOLIBIO IO MEHBLIEH Mepe OJJHOTO MPOLIECCopa U COAep KaIIUN 3Tarbl, HA KOTOPBIX:

® [OJIy4aroT HAOOp MEPBUYHBIX AAHHBIX, IPUYEM HAOOp BKIIIOUAET B ceOsl 0 MEHbIIEH Mepe
TEKCTOBbIE JIAHHBIE JMAJIOTOB MEXAY IOJb30BATENSIMU U OINEPATOPAMH, COIEPIKAIIHE

oOpalleHust MoJIb30BaTeIel U OTBETHI OIIEPATOPOB;

® OCYIIECTBIIAIOT 00pabOTKy MOJyueHHOro Habopa JaHHBIX, B X0A€ KOTOPOil GopMupyrOT
oOy4aromyro  BbIOOPKY JUIsi HCKYCCTBEHHOHW HEHPOHHOM CeTH, COIEepIKallyio
HOJIOKUTENIbHbIE M OTPHLATEIbHbIE TPUMEpPhI OOpAIIeHU MOJIb30BaTeNeil HA OCHOBAHUH
aHaJIM3a KOHTEKCTa JHMAJOroB, IPUYEeM IMOJOXKUTENIbHbIE IPHUMEPBl  COAEpKaT
CEeMaHTUYECKH CBsI3aHHBIM HAaOOp permmMK omeparopa B OTBeT Ha oOpaiieHue

MOJIb30BAaTEJIA,

¢  BBIMNOJIHAIOT BBIACJICHUE U KOAUPOBAHNE BEKTOPHBIX Hpe}Z[CTaBJ'IeHI/Iﬁ KaKaoH peTUINKHA 13
YOOMSHYTBIX Ha NPEABIAYINEM INAre IMOJIOKUTEIIbHBIX W OTPULATCJIBHBIX MPUMEPOB

oOyyaroieli BBIOOpKH;

® TIPUMEHSIOT COHOPMUPOBAHHYIO OOYYAIOINYK BBIOOPKY i OOydYeHHs MOIENH
OTIpeIeNIEeHUs] PEJICBAHTHBIX PEIUIMK W3 KOHTEKCTa IOJIb30BATENbCKUX OOpalleHuil B

IHAJIOTrax.

2. Crioco0 1o 1. 1, XapakTepU3YIOLIUICS TEM, YTO MOJIENb MPEACTABIISIET COOOM MO MEHBIIEH

Mepe OJHY UCKYCCTBEHHYIO HEMPOHHYIO CETb.

3. Crocob 1o 1.1, XapakTepU3yIOIMUNACS TeM, YTO MOJOKUTEIbHbIE PHUMEPBI POPMHUPYIOTCS
HAa OCHOBAHUHU 3aKOHYEHHBIX LIEMOYEK AMAJIOrOB ONepaTopa C MOJb30BaTeNieM, IIPUYEM Takas

LIENIOYKa COAEPKUT IO MEHBLIEI Mepe OJJHO BOIIPOCUTENLHOE MPENIOKEHUE.

4. Crioco6 mo 1.1, XapakTepU3yIOIMMNACA TEM, YTO MPH MOAOOPE PENEBAHTHBIX PEIUIMK IS
OTBeTa Ha (ppa3y oOpalleHHs OJIb30BATENs Ha CTAANN OOY4eHHsI MOAEH IS KaKAOH OTBETHON

PETUTHKY PACCUUTBIBAETCS CKOPUHTOBBIN Oajul.

5. Croco® mo m.1, XapakTepU3yIOIIHMICS TeM, YTO Ha 3Tame KOIUPOBAHHUS pEIUIUK B
BEKTOPHOEC MPEACTABIICHUE PEILIMKYU, MPUYIEM MPEACTABIIAOIMNE NPEAJIOKCHNA KOAUPYIOTCS KakK

MaTpulia CEMaHTHUYCCKHUX BEKTOPOB.



6. Cucrema nns oOpaboTku oOpaieHui mMojbp3oBaTesiell B MHPOPMALMOHHOM KaHAJe C

MOMOILBK UCKYCCTBEHHOI'O MHTEJIJIEKTA, COAEP KA ast
— 1O MEHBLIEH Mepe OJIUH MPOLIECCOp;

— IO MEHbLIeH Mepe OAHY MNaMsTh, COENUHEHHYIO C IMPOLIECCOPOM, KOTOpash COAEP>KUT
MaILIHHOYUTAEMbI€ HHCTPYKLINH, KOTOPbIE MPU UX BBIMOJTHEHUH MO MEHbIIEH MEpe OJJHUM

npoueccopom 00eceunBaroT;

— MNOJIYYEHUE TIIOJIb30BATCIIBCKOIO 06paLueH1/m C IIOMOUIBIO I/IH(bOpMaI_II/IOHHOFO

KaHaja;

— 00paboTKy MOJB30BATENIBCKOTO OOpaIIeHus] ¢ MOMOIIBI0 MOJENU MAaLTUHHOTO
oOy4yeHusi 171 aBTOMATH3HUPOBAHHOUN 00pabOTKHM OOpaleHuil MOJb30BaTEIeH,

CO3JJAaHHOM C MOMOLIBIO criocoda mo modomy u3 mi. 1-5;

— (opmupoBanue u nepenady B UHPOPMAILMOHHOM KaHajie OTBETHOTO COOOLIEHHSI

Ha oOpaleHue noJib30BaTelIs..

Cucrema 1o 1.6, XapakTepu3yIOIIasics TEM, YTO MPEACTaBIsieT co00H cepBep, MeitHbpelm, min

CYIEPKOMITBIOTED.

Cucrema 1o 1.6, XapakTepH3yoLasicst TeM, YTO HHOPMALMOHHBINA KaHAJ MPENCTaBseT coOOi

yar-ceccuro, VoIP cBsi3b, nin kaHa Tene(GOHHOM CBS3H.

Cucrema 1o 1.6, XapaKTepH3YIOLIAsICS TEM, YTO YaT-CECCHUS MPENCTABIISAET COOOM YaT C MOMOIIBIO

MOOHMJIBHOTO MPHJIOKEHHS WK YaT Ha BeO-caiire.
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220

Bxosmoii yzen Bxox (Her, 20)
2201 Brixo (Her, 20)
Moy b BEKTOPH3AIHH CTOB Bxox (Her, 20)
2202 Brixox (Her, 20, 300)
Y
Moy b BEKTOPH3AIHH IMPETOKEHHIH Bxox (Her, 20, 300)
2203 Brxox | (Her, 20, 600)
Moy CyOaUCKpETH3AHH Bxox (Her, 20, 600) Moy b Cy6HCKpETH3AIIH Bxox (Her, 20, 600)
2204 Brixox (Her, 600) 2205 Brixox (Het, 600)
Yy
Moty b KOHKATEHATHH Bxon (Her, 600), (Her, 600)
2206 Brixox (Her, 1200)
Y
MBHorocoiHbIH NEPUENTPOH
2207
TlomnocBs3HbIif cI0i Bxon (Her, 1200)
Brixos (Hert, 300)
P N Bxon (Her, 300)
e H3ALHOHHELH CITOH
Ty mpral Brixon (Her, 300)
I .. Bxox (Her, 300)
JTHOCBA3HBIH CII0i
OTHOCHI e Bsixox (Her, 300)
P Y. Bxox (Her, 300)
e H3AHOHHBLH CII0
TYpIEAL Brixon (Her, 300)
Y
BrixosmHoii Heifpon Bxox (Her, 300)
2208 Brxon (Her, 1)
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Bxommoit y3en konTeKcTa Bxon (Her, 3,24) Bxommoit y3eM penIHKy - KanHaaTa Bxon (Her, 24)
2401 Brixox (Her, 3, 24) 2402 Bsixoa (Her, 24)
\ J Y
Moy b BeKTOpH3AIHH CTOB Bxon (Her, 24)
o Y (Vimepamupmeiif) | Bxon (Her, 3, 24) R Bixox | (Her, 24, 300)
Brixon {Her, 3, 24,300)
\ J \/
Moy b BEKTOPH3AIME TPETOAKe HII Bxox (Her, 3, 24, 300) Moy BEKTOPH3AIIH TPE/IOKEHHI Bxon (Her, 24, 300)
(WtepatusuIii) T 2405 Brixoa (Her, 340)
2406 Brixon (Her, 3, 340)
vy

MOWJ'IL BBMHCICHHA PEJICBAHTHOCTH

2407

Bxox

[(Her, 3, 340), (Her, 3, 340)]

Brixon

(Her, 1)
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EATB/OI1-2
EBPA3ZHUCKOE NATEHTHOE BEAOMCTBO

Howmep eBpasuiickoii 3asiBKH:
201990216

OTYET O HATEHTHOM

IHHOUCKE
(cratba 15(3) EAIIK u npaBmio 42
MarenTHOM MHCTpYKIMHK K EATIK)

Jlata nogaun: 04 denpans 2019 (04.02.2019) | Hara ucnpamusaemoro npuopurera: 29 suBaps 2019 (29.01.2019)

Hassanue usobperenns:  Crioco6 co3AaHUs MOZIENTH aHAIN32 ANAJIOTOB Ha 6a3€ HCKYCCTBEHHOTO MHTEIIEKTa 1A
06paGoTKH 3aMpOCOB MOMB30BATENCH H CHCTEMA, HCHIONL3YIONIAaA TAKYIO MOJIENb

Sasmsutens:  ITYBJIMYHOE AKI{TUOHEPHOE OBLIECTBO "CBEPBAHK POCCHH" (ITAO CBEPEAHK)

D HexoTtopbie myHKTbI GOPMYJIbI He MOAJIEKAT MOUCKY (CM. pa3aen I xonoJHHTEILHOrO JHCTa)
EpnHcTBo u306peTenns He cobatoneno (cm. pasnen I nonoasnTenLHOro JIHCTA)

"A. KJTACCUDUKALA TIPEJMETA W30BPETEHUS:

MIIK: GO6F 16/90 (2019.01) CIIK: GI10L 15/22 (2013-01)
GIOL 15/12 (2013.01) GI0L 17/18 (2013-01)
GIOL 17/18 (2013.01) GOG6F 16/90 (2019-01)

Cornaceo MexayHnapoHo# narenTHOH xiaccudukauun (MIIK) mim HanmoHansHOH knaccudukauny 1 MITK

B5. OBJIACTD ITONCKA:

MBuHEMYM NPOCMOTPEHHOHN JOKYMEHTalMK (CHcTeMa knaccuduxanyn 1 uuaekcsl MITK)
GOG6F 7/00, 9/00-9/45, 16/00-16/90, G10L 15/00-15/22, 17/00-17/22, 25/00-25/30

Jpyras nposepeHHas JOXyMEHTalMs B TOH Mepe, B KaKkoH OHa BKJIKOYCHA B 00aCTh NOMCKA:

B. JOKYMEHTBI, CYUNTAIOIHECS PEJIEBAHTHBIMUA

Kareropus* CCBUIKM Ha JOKYMEHTHI C YKa3aHHEeM, IAC 9T0 BO3MOKHO, PEJIEBAHTHLIX YACTCH OTHOCHTCA K IYHKTY Ne
X US 2009/0037398 A1 (MICROSOFT CORPORATION) 05.02.2009, naparpagst 1-9
{00081, [0009], [0034] - [0038], [0047], [0057], (0081], [0084] - [0086], [0091],
n. 21 dopmyisl, pedepar
A WO 2015/049198 A1 (ALDEBARAN ROBOTICS) 09.04.2015 1-9
A US 2005/0005266 A1 (WILLIAM E. DATIG) 06.01.2005 1-9
A US 2001/0049688 A1 (RAYA FRATKINA et al.) 06.12.2001 1-9
A US 9620145 B2 (GOOGLE INC.) 11.04.2017 1-9
A US 8117022 B2 (SHELDON O. LINKER) 14.02.2012 1-9

%nooﬂeny}omne JROKYMEHTBI YKa3aHsl B NPOJOIKEeHNH rpadsl B

D JQHHBIC O NMATCHTAX-aHAIOraX YKasaHel B MPUIOKCHHHA

COOBIE KATErOPHH CCBUIOYHBIX IOKYMEHTOB:

"A" HOKYMEHT, ONpeAcnsiommii o0mui ypoBeHb TEXHUKK

"E" Gonee paHHHH JOKYMEHT, HO ONYONHKOBAHHBIH Ha JaTy
NoJa4y €BpasUACKON 3a9BKH HIIM NIOCNIE Hee

"Q" NOKYMEHT, OTHOCAIMHCA K YCTHOMY PACKDBITHIO, SKCIIOHH-
POBAHHIO H T. 1.

"P" NOKYMEHT, OnyGIMKOBAHHBIN 0 AAaTHl NOAAYH €BPA3HIACKOM
3a4BKH, HO MOCJIE AATHl HCIIPANIMBAEMOT0 IIPUOPUTETA

"D" NOKYMEHT, NIPHBEACHHBIN B €BPA3MICKOI 3adBKe

“TT" Golce NO3AHNA AOKYMCHT, OIyOIMKOBAHHBIA NMOCE AATHl

NIPHOPHTETA ¥ IPUBEACHHBIN JUIA NOHUMAHHA H300DETEHUA

"X" HOKYMEHT, UMeIomui Haubonee 61M3KOe OTHONIEHHE K NPEAMETY
MOMCK4, MOPOYallKi HOBH3HY HITH H300pETaTeIbCKUH YPOBEHD,
B3ATEIH B OTACNBHOCTH

"Y" noKyMeHT, uMeromuit Haubonee GIM3KOE OTHOMICHHE K MIPEAMETY
noucka, nopodaii n3o6peTaTenbCKuil YPOBEHb B COUCTAHHH C -
JIPYTMMH JOKYMEHTAaMH TOM JKe KaTeropuu

"&" NOKYMEHT, ABNSIOLWMIACA MATEHTOM-aHANIOTOM

"L" _JOKYMEHT, MPUBEACHHBIH B ADYIHX HENIX

Jlata NeHCTBHTENLHOrO 3aBCPLICHHUA NATCHTHOrO IOHUCKA.

04 wmons 2019 (04.06.2019)

®eaepaibHblii HHCTHTYT
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